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SWITCHING NETWORK AND SWITCHING 
NETWORK CONTROL FOR A SWITCHING NODE 

IN A WIDEBAND TRANSMISSION SYSTEM 

This is a continuation of application Ser. No. 
07/762,032, ?led on Sep. 16, 1990, which is a continua 
tion of Ser. No. 07,630,363, ?led on Dec. 18, 1990, 
which is a continuation of Scr. No. 07/282,084, ?led on 
Dec. 9, 1988. 
The invention relates to a switching network for a 

switching node in a wideband transmission system. 
The scope of the development of future, integrated 

wideband networks discussions are held according to 
which method the digital or analog information-partly 
requiring a large bandwidth-is to be transmitted in 
digital networks. Packet switching, in which the (digi 
tal) messages are segmented into packets, with each 
packet containing extra information in addition to the 
useful information, which contain among other things 
indications about the destination (address), have been 
known for a long time. On the basis of their packet 
addresses the messages consequently allow to be con 
veyed to the partner sharing the connection, which 
requires transmission capacity only when a message is 
actually to be transmitted. 

Furthermore, circuit switching has been known for a 
long time, which requires transmission capacity for the 
total duration of the connection—-irrespective of the 
fact whether messages are actually being transmitted or 
not. Speci?cally in the telephone network two-way 
transmission paths are made available, although in gen 
eral only either one of the two telephone subscribers is 

8. 
So far, the implementation of packet switching in 

data traf?c has led to transfer rates of the order of l to 
upwards of 1000 packets per second. For future services 
that implement the method of packet switching, for 
example in picture communication, a thousand times 
more packets are to be sent. In order to attain such 
transfer rates, in the Asynchronous Transfer Mode 
(ATM) the time consuming operation of routing is sepa 
rated from the actual switching process and the packets 
are distributed over the transmission paths according to 
their destination addresses. Highly simpli?ed routing 
that allows to be rapidly evaluated by speci?c circuit 
arrangements is used to accelerate the switching pro 
cess in the switching networks. At the input of the 
switching node the arriving data packets are processed 
decentrally, as they contain internal addressing infor 
mation which is in accordance with their destination, 
are switched through the central switching network 
and are then transferred to the output without the inter 
nal addressing information. ~ 
Embodiments of the “ATM” are Asynchronous 

Time Division (ATD) and Fast Packet Switching 
(FPS). With respect to the transfer mode a distinction is 
made between “Synchronous Transfer Mode” and 
“Asynchronous Transfer Mode” as well as the mixing 
form “Hybrid Con?gurations". In the Synchronous 
Transfer Mode a speci?c transmission channel is identi 
?ed only on account of its distance in time from a syn 
chronizing word. In the Asynchronous Transfer Mode 
each channel is identi?ed by the addresses (headers) of 
its packets (blocks), especially the beginning of the 
blocks can be recognized, so that the headers can be 
evaluated. Flags or an inferior synchronous structure 
are used supposing a constant block length. An example 
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2 
thereof is “Asynchronous Time Division”, in which 
synchronizing words are repeatedly inserted into the bit 
stream as “empty bloc ”. 
The availability of wideband networks depends on 

many factors, among other things on the standardiza 
tion, the cost effective optical wideband transmission, 
the VLSI-circuits for very high processing rates, as well 
as the requirements of the users and network operators. 
The concept of such wideband networks is based on the 
recently created integrated services telephone network 
ISDN. 
A ?rst possibility for extending the integrated ser 

vices telephone network ISDN consists of providing a 
limited number of wideband channels, while for each 
wideband channel a physical link is realised. However, 
the network created thus having a circuit-switching 
facility does not meet all the requirements of the net 
work operator with respect to an adaptable network for 
transmitting all sorts of services, among which are also 
services that do not yet have internationally standard 
ized parameters, such as future services. 

In the European Patent Speci?cation No. 0 183 592 a 
wideband transmission system has been proposed, in 
which the message is subdivided into blocks (cells) and 
transmitted through wideband transmission links ac 
cording to an asynchronous time-division multiplex 
method. The blocks (cells) can have the same or differ 
ent lengths. The blocks comprise useful as well as ad 
dress information, whereas the address information is 
accommodated in a so-called header. The number of 
bits of a block is designated as the block length, whereas 
the standardization proposals in this context provide 
values between 120 and 256 bits for the useful informa 
tion and 32 or 16 bits for the header. The time intervals, 
in which the blocks are transmitted, are designated as 
frames. A frame can comprise a valid block or be 
empty. Between two subscribers of the wideband trans 
mission system there is a virtual connection which is 
maintained in that the blocks transmitted from the sub 
scriber stations are provided with unique header codes, 
which allow the switching nodes of correctly convey 
ing the blocks. The blocks arriving at the switching 
node of an incoming line are transferred onto an outgo 
ing line after a conversion of the header. Since two or a 
plurality of blocks may arrive for the same outgoing line 
during one frame, so-called queue buffers are to be 
provided in the switching node. In the queue buffer one 
or a plurality of these blocks are temporarily stored 
until an empty frame is available for them. 
With respect to the buffer arrangement the switching 

nodes can be centrally buffered systems (for example, 
known from the European Patent Speci?cation No. 0 
183 592) or decentrally buffered systems. In centrally 
buffered systems there is only one buffer, in which each 
incoming line delivers its arriving blocks and which is 
read again for these blocks by each outgoing line. Sys 
tems having a decentralized buffering are further distin 
guished by the fact whether a buffering of blocks takes 
place only on the input side (an embodiment thereof is 
described in the not prepublished German Patent Appli 
cation with the of?cial ?le reference No. B 37 14 385.9) 
or whether the buffers are exclusively arranged for the 
outgoing lines (compare, for example, IEEE B 10.2.1, 
1987, “The Knock-out Switch: A Simple, Modular 
Architecture for High-Performance Packet Switching” 
by J. S. Yeh et a1) or whether systems are concerned 
having an input and output buffering. 
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In addition, the switching node has for its object to 
set up connections between the subscribers of the wide 
band transmission system, which is characterized as 
follows: 
The information is to be available in digital form, 

analog data are to be digitized, if necessary. 
The information available in digital form is split up 

into blocks of equal lengths. 
The blocks-provided with a header of h bits in leng 
th-are disposed of at a switching node. 

The latter transfers the blocks, depending on the 
destination, to other switching nodes, until one of 
these nodes can deliver the block to the desired end 
subscriber. , 

The header of a block may, if necessary, be changed 
(converted) by a node. 

The blocks are transmitted in a ?xed time frame 
which is just suf?cient for the transmission of one 
block. The length of a block is measured in bits, 
consequently, the duration of a time frame is the 
clock pulse time times the overall block length. 

Before transmission, the switching nodes have to 
synchronize with the beginning of a time frame. 
Since an enlarged network cannot operate in com 
plete synchronism, each junction circuit between 
two nodes-alternatively called trunk line-is to be 
synchronized. The switching nodes themselves are 
to adjust, by means of buffering, the external clock 
to their internal clock. 

The most important efficiency criteria of such a sys 
tem are the anticipated number of lost blocks, as well as 
the delay of blocks in the switching nodes, or their 
variation in transfer time respectively. The former can 
always be reduced at will by means of sufficiently large 
buffers, which increases, however, the sojourn times. 
From this it will be evident that these two requirements 
represent incompatible objects. 

In each case queue buffers are to be provided when 
realising a switching network. The queue buffers can 
then be positioned on the input side at the junctions of 
the switching matrix or on the output side. Such a 
switching matrix will become the most cost-effective 
when the buffers are to be incorporated only on the 
input side or output side respectively. 
The header should be kept brief for economical rea 

sons, so that a number cannot be used by for example 
several million subscribers. Consequently, only virtual 
connections are set up for each subscriber pair: the 
header is thus used only for one connection at a time. It 
will be seen that it is most advantageous when a block 
receives a new header on each trunk line between two 
nodes. This necessitates that each header is to be con 
verted before the block can be transferred to the trunk 
line through which it is to be retransmitted. For this 
conversion, as well as the switching of the outgoing 
trunk line, sufficient time has to be provided. , 
As shown in the above embodiments, the arrange 

ment of the switching network requires extensive inves 
tigations and careful consideration for a switching node 
of a wideband transmission system, in order to take 
account of the various dependence and mutual in?u 
ences. Even if consideration concerning costs were to 
speak against using too many queue buffers, it would 
have to be taken into account that circuit technology 
for the systems under consideration verges on the limits 
of the present semi-conductor switch times, and thus 
that in this case the functionality of such systems is more 
important than minimizing the cost thereof. More spe 
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4 
ci?cally, possible bottle-necks in the performance are to 
be recognized early. Bottle-necks in the performance 
can occur when various blocks are simultaneously 
transferred through the switching network of an ex 
change. The blocks can in?uence each other when in 
the switching network only a few links are available as 
necessary links. Two types of in?uencing are especially 
important in this connection: the con?ict and the ob 
struction. 
Two blocks (or the circuits transferring them) are in 

a mutually con?icting situation, when for the transmis 
sion the same circuit components are to be used. As a 
rule, one of the blocks will have priority over the other, 
and the other block either is to wait or be lost. 

In case of obstruction, a block B is to wait for the 
processing of a block A, whereas simultaneously, how 
ever, A is not processed because there is a con?icting 
situation between block A and a third block C. Conse 
quently, a normal queuing situation in a queue buffer is 
no objection, as long as the ?rst block in the buffer is 
transferred at each frame clock. Only when this buffer 
is in a con?icting situation and isv not served, as a result 
of which, however, no other block can be simulta 
neously transmitted in this queue buffer, there will be no 
obstruction. . 

The idea of obstruction is important for the evalua 
tion of the performance of such systems. Because, when 
a queue buffer which is not empty cannot be ?nished 
during a frame period, one can imagine that an addi 
tional “virtual” block will be processed instead. The 
sum of the virtual and real load is then the overall, load 
of the system. The virtual load in several switching 
networks can nearly become as large as the real load. 
This is especially true for switching networks utilizing 
input buffering. 
The invention has for its object to provide a switch 

ing network for a switching node of a wideband trans 
mission system such that the occurrence of bottle-necks 
in the performance in the switching network is largely 
avoided. 

This object is accomplished according to the inven 
tion by a switching network having the characteristic 
features of the Patent claims. 
The claimed switching networks are advantageous in 

that the transmission rate of the switching network is 
enlarged in a simple fashion, whereas no rather large 
delays occur when the blocks are switched through the 
switching network and con?icts are largely avoided. 
As a consequence of the change in the allocation 

strategy in a switching network control, the loss proba 
bility for the blocks is even further reduced. 
The invention will be further described and explained 

with reference to various switching networks shown in 
the drawing Figures, in which: 
FIG. 1 shows in a block diagram the basic structure 

of a switching node, - 
FIG. 2 shows a switching network with a bit-parallel 

block transfer, , 

FIG. 3 shows an embodiment in which the switching 
network itself is multiplied, 
FIG. 4 shows a switching network with a larger 

degree of buffer access of the input buffer control, 
FIG. 5a and 5b show the mean queue length of the 

input buffers and the frame loss probability for several 
embodiments for switching networks in accordance 
with FIG. 3, 
FIG. 6 shows a first embodiment for a partial switch 

ing network control and 



5,285,445 
5 

FIG. 7 shows a second embodiment for a partial 
switching network control. 
FIG. 1 shows the basic structure of a switching node 

VK in a wideband transmission system, in which the 
messages are segmented into blocks. The blocks are 
transferred through wideband transmission links of the 
wideband transmission system according to an asyn 
chronous time-division multiplex method. In the 
switching node VK the blocks, received from the in 
coming circuits ES connected to the incoming lines EL 
of the node, are buffered before being forwarded to the 
node outgoing circuit AS. FIG. 1 shows the buffering 
of the blocks in output buffers AP connected to a 
switching network KF. 
By means of the switching network KF blocks allow 

to be switched from a plurality of incoming lines EL 
onto a plurality of outgoing lines AL. In the not prepub 
lished German Patent Application with the official ?le 
reference P 37 14 385.9 a switching arrangement is 
described, which is able to provide a connection be 
tween an incoming line EL and any outgoing line AL 
for the duration of the transmission of one block. How 
ever, it has turned out that the traffic capacity of a 
general switching arrangement is constrained by the 
occurrence of con?icting situations. This happens when 
two or more of the incoming lines EL are offered 
blocks for the same outgoing line AL. Because each 
outgoing line AL can accept only one block, the blocks 
that cannot be released are obstructed on the incoming 
line EL. Since they should not be lost, the blocks are to 
be buffered. The memories used for this purpose have 
only a ?nite capacity. It has been examined that what 
block-load of the incoming lines EL there will be such 
a large queue that arriving blocks may be lost because 
the buffer capacity in the queue buffer (for example 
input buffer) is not sufficient for them. 
The examinations have shown that with an equal load 

of all incoming lines EL, already at a relative traf?c 
supply of a little over 50%, large loss probabilities can 
develop for the blocks (also compare FIGS. 50 and 5b). 
This is not sufficient for most applications, because for 
such lines a much higher load is planned. In addition, 
the proportions with a-symmetrical load can deteriorate 
even further. 
The boundary conditions resulting from the perfor 

mance tests are changed by the switching networks and 
switching network control respectively, shown in the 
drawing, so that no larger delays and losses of the 
blocks can arise. This can take place in various ways or 
combinations: 
The transmission rate of the switching network can 
be enlarged by structural changes 

The switching network can be multiplied 
The input buffers can be reorganized 
The allocation strategy can be changed. 
The performance of the wideband transmission sys 

tem can be augmented because the switching network 
can switch more rapidly. This can be realized by using 
a faster technique which, however, does not seem feasi 
ble yet with present-day semi-conductor technology. 
Consequently, structural measures are to be provided 
for achieving a more rapid switching of the switching 
network. 

In FIG. 2 is shown a switching network KF, in which 
the blocks are transferred in a bit-parallel mode, reduc 
ing the transfer time of the blocks in the switching net 
work KF and the probability of con?icts. With bit-par 
allel transmission, when compared to purely bit-serial 
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6 
transmission, a plurality of lines instead of one line are 
switched through in each switching node of the switch 
ing arrangement and the blocks are segmented into 
sub-blocks of a corresponding number of bits. 

In the embodiment of the switching network KF 
represented in FIG. 2, 4 bits are transferred in a bit-par 
allel mode. The control logic need not be different from 
the one described in P 37 14 385.9, but a correspond 
ingly larger number of switches can be provided, in this 
case four times as many, that switch the incoming line 
EL onto the outgoing line AL. 
As is the case with all methods enlarging the transfer 

rate of the switching network, more than one block can 
occur at an outgoing circuit AS during the period of 
time in which one block can be put onto a truck line. 
Consequently, these blocks have to be buffered addi 
tionally. 

Since integrated queue buffers (for example input 
buffers E? or output buffers AP) usually have clock 
rates, which are distinctly below that of the trunk lines, 
it would also be meaningful in this case to buffer the 
blocks in parallel. So doing, the time required for clock 
ing a block through would be reduced in accordance 
with the degree of parallelization. 

In order to increase the transfer rates of the switching 
network, also the switching network itself can be multi 
plied. In each incoming circuit ES a switch distributes 
the arriving blocks evenly over the individual switching 
networks KF so that their load remains below a critical 
boundary. At the output the blocks, which are planned 
for the same outgoing line AL, are stored in a common 
buffer until they are released. 
With this method, for which an embodiment having 

two switching networks is shown in FIG. 3, also a 
queue buffer can be provided at the output, which 
buffer additionally is to have the ability to simulta 
neously accept more than one block. Since this is diffi 
cult from a technique point of view, the embodiment 
represented in FIG. 3 comprises their own buffer APl, 
AP2 respectively, for the switching network KF and 
output circuit AS. The outgoing circuit AS then selects 
a block from all blocks from all buffers APl, AP2 as 
signed thereto, which can be effected by means of an n21 
multiplexer. This method de?nitely reduces the other 
wise usable multiplexing facility of the queue buffers. 
Also a combination of the two methods with various 
short input buffers and a longer common queue buffer is 
possible. 

_ In this switching network it may happen that blocks 
to be transferred from the same incoming circuit ES 
onto the same outgoing circuit AS-and thus belonging 
to a connection-overtake each other. However, this is 
to be avoided as the order of the blocks represents nec 
essary information for the subscriber. This can be at 
tained, for example, in that the blocks contain an identi 
fication code which is used only inside a switching node 
VK. 
As performance evaluation has shown, it is to be 

avoided that blocks are delayed in an incoming circuit 
ES. when the outgoing circuit AS to which the incom 
ing circuit ES wishes to send its blocks, is free. This may 
happen when the input buffer EP can only finish the 
blocks which is foremost in the input buffer EP. If such 
conflicts are avoided, in that an incoming circuit ES is 
allowed of transfer two or more blocks foremost in the 
input buffer E? to the switching network KF, the per 
formance of the system is considerably improved. 
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FIGS. 50 and 5b show that when the degree of access 
of the buffer is enhanced to 2 blocks, the loading capac 
ity of the system is enhanced by approximately 14%. 
Consequently, this measure implies a distinct improve 
ment of the performance of the system, without prob 
lems arising in the switching networks of FIG. 2 or 
FIG. 3 with the output buffers AP or blocks overtaking 
each other. 
To augment the degree of access of the queue buffer, 

the latter is subdivided into the input buffer EP and the 
intermediate buffer ZSP, which are to be considered 
only as logically disconnected from the input buffer EP; 
they can form a part of this buffer. A block in the inter 
mediate buffer A is transferred to the switching net 
work KF, when the latter is in the position to accept the 
block. If it cannot accept the block, it is moved to the 
intermediate buffer B instead. In both cases the next 
block X is clocked out of the input buffer EP into the 
intermediate buffer A. This takes place as long as an 
empty intermediate buffer ZSP is found. Subsequently, 
the input buffer control EPST waits until the block can 
be released. As it is in a position now to present four 
blocks to the system, the probability thereof is very 
great. Hereinafter, this correlation for a degree of buffer 
access of 4 is represented in a Table. 

Transmission takes place Sequential block in lieu of 
A B c D A B c D x Y 

- - - - A B c D x Y 

A - - - x B c D Y Y 

- B _ _ x A c D Y z 

- - c - x A B D Y z 
- - - D x A B c Y z 

A B - - x - c D Y z 

A - c - x - B D Y z 

A - - D x - B c Y z 

- B c - x A - D Y z 

_ B - D x A - c Y z 

- - c D x A B _ Y z 

A B c _ x - _ D Y z 

A B - D x - _ c Y z 

A - c D x - B - Y z 

- B c D x A _ - Y z 

A B c D x - - _ Y z 

A decision logic sees to it that all blocks in the inter 
mediate buffers ZSP of an incoming ES are transferred 
to the switching network KF in the right order. The 
decision logic comprises so-called partial switching 
network controls KF ST as well as input buffer controls 
EPST in addition to the switching network control 
represented in FIG. 6. 
The partial switching network control KFST com 

prises a selecting cycle circuit ASZ, which is connected 
to the preceding and subsequent partial switching net 
work control KFST through a line conveying the con 
trol signal S or S’ respectively. For the case of an input 
buffer cycle circuit A82 is connected to the output of 
an OR gate 0 and an input of an AND gate U. The two 
inputs of the OR gate 0 and the second input of the 
AND gate U are connected to the input buffer control 
EPST having an enhanced degree of buffer access. 
The partial switching network control KFST stores 

the information about which input buffer EP was con 
nected last to the output buffer AP assigned to this 
partial switching network control KFST. For the case 
in which a plurality of input buffers EP are to be con 
nected to the output buffer AP assigned to the partial 
switching network control KFST, the partial switching 
network control KFST selects the input buffer EP 
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which is next in place to the previously read input 
buffer EP of all input buffers EP according to a prede 
termined selecting cycle. 
The selecting cycle is, for example, determined by the 

space-division arrangement of the input buffers EP. 
The decision logic thus selects an incoming circuit 

BS from all incoming circuits ES that wish to transmit 
to the same outgoing circuits AS. This is done cycli 
cally. FIG. 7 shows an embodiment for a switching 
network control. 
The partial switching network control KFST com 

prises a D ?ip-?op DF, in which the information is 
stored about which input buffer EP was previously 
connected to the output buffer AP assigned to this par 
tial switching network control KFST. To apply a signal 
P, denoting stand-by for transmission, the input buffer 
EP is connected to a ?rst input of a ?rst AND gate U1, 
a ?rst input of a ?rst OR gate 01 and the input of an 
inverter 1. The output of the inverter I is connected to 
a ?rst input of a second AND gate U2. 

In order to supply a control signal S to the preceding 
partial switching network control KFST, it is con 
nected to the second input of the second AND gate U2 
and the ?rst input of a third AND gate U3. The second 
output of the third AND gate U3 is connected to the 
output of the ?rst AND gate 01 and the output of the 
third AND gate 03 is connected to the D input of the 
D ?ip-?op DF. The Q output of the D ?ip-?op DF is 
connected to the ?rst OR gate 01 and to the second 
input of the ?rst AND gate U1. The output of the sec~ 
ond AND gate U2 is connected to the second input of 
the third OR gate 03. To supply a reading signal A, the 
output of the ?rst AND gate U1 is connected to the 
input buffer EP and the subsequent partial switching 
network control KFST is connected to the output of 
the third OR gate 03. 
The operation of this partial switching network con 

trol is as follows: 
In the D ?ip-?op DF it is stored which incoming 

circuit ES as the last one to send. This circuit now has 
the least priority. The decision logic selects the incom 
ing circuit ES which wishes to send a block onto the 
outgoing circuit AS and comes next in the cycle. The D 
?ip-?ow DF thereof is set, the previous one reset, and 
because the reading signal A is sent, this incoming cir 
cuit BS is informed that it can release a block. 

Inside the input buffer control EPST a signal is 
formed for all intermediate buffers ZSP, which informs 
the decision logic that one of the intermediate buffers 
ZSP of this incoming circuit ES wishes to send towards 
this outgoing circuit AS. Once this line has been re 
leased (by sending the read signal A), the block having 
the first position (foremost in the buffer) is selected. 
This block can then be transferred to the'outgoing cir 
cuit AS. 

In a switching network as shown in FIG. 4 the num 
ber of incoming lines of the switching network KF is 
enlarged (multiplied by 4). It is possible also to enlarge 
the number of outgoing lines of the switching network 

' KF and assign a plurality of lines in the switching net 

65 

work KF to each outgoing trunk line. It is again neces 
sary in this context that also in the outgoing circuit AS 
queue buffers are to be provided, since the block access 
rate can exceed for a short period of time the maximum 
transfer rate. The performance of such a switching 
network is hardly distinghuished from that of a switch 
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ing network according to FIG. 4 which, however, man 
ages without output buffer AP. 
The operation of the switching network represented 

in FIG. 7 can also be described as follows by the equa 
tions according to the Boolean algebra: 

sap/“spa (II) 

A=D/\P (In 

The meaning of the signals being: 
S: Outgoing circuit is free 
D: This incoming circuit transmitted last 
A: This incoming circuit is in a position to transfer 
P: Report of a wish for transfer 
T: Clock pulse. 
In the not prepublished German Patent Application 

having the official ?le reference N0 P 37 14 385.9 it was 
pointed out that a decision logic can provide that all 
blocks, that wish to send at one and the same instant on 
the same outgoing circuit As, do so in a speci?c order. 
This allocation strategy operates with priorities because 
it ?nishes speci?c incoming circuits ES (with lower 
numbers) with priorities on the basis of the spatial ar 
rangement. Consequently, an additional loss probability 
will arise depending on the number of the incoming 
circuit ES. 
The switching network control on hand (decision 

logic) can also be used with the subject of P 37 14 385.9. 
But also the allocation strategy proposed therein can 

be improved by very simple measures. For this purpose 
the order of the priorities in the cycle chosen therein 
can be simply changed by changing the connection 
points around. Each incoming circuit ES could have a 
different priority on account of different outgoing cir 
cuits AS, for example in the following form with 16 
incoming and outgoing circuits: 

Output Declining priority of the incoming circuits 

--1 :12345678910111213141516 
-2 :23456789101112131415161 
—3 :34567891011121314151612 

-—l6 :l61-23456789l01l12l3l4l5 

Besides this permutation of the order and hence 
change of the priority also different permutations are 
possible. 
What is claimed is: . 
1. A switching node for use in a wideband transmis 

sion system which transfers messages through wide 
band transmission paths according to an asynchronous 
time-division multiplex method, the node comprising: 

a) a plurality of input buffers functioning as queue 
buffers; 

b) a switching network coupled with outputs of the 
input buffers; and 

c) a plurality of incoming circuits, each incoming 
circuit 
i) having a respective plurality of outputs for cou 

pling with inputs of a subset of the input buffers, 
and 

ii) being operative for demultiplexing and transfer 
ring blocks to its subset of input buffers. 

2. The node of claim 1 wherein 
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10 
a) the switching network comprises a plurality of 

switching matrices; 
b) each of the switching matrices is assigned to a 

respective group of the input buffers; and 
c) each subset of the input buffers includes one of the 

input buffers from each of the respective groups of 
input buffers. 

3. A switching node for use in a wideband transmis 
sion system which transfers messages through wide 
band transmission paths according to an asynchronous 
time-division multiplex method, the node comprising: 

a) a plurality of incoming circuits; 
b) at least one input queue buffer coupled to outputs 

of the incoming circuits; 
c) a switching network coupled to an output of the at 

least one input queue buffer, which network in 
cludes a plurality of output lines; 

d) a plurality of output buffers (AP), each coupled 
with a respective one of the plurality of output 
lines, and 

e) a plurality of outgoing circuits, each coupled via a 
subset of the output buffers to a subset of the plural 
ity of output lines, which subset of the output lines 
includes at least two lines, so that blocks are multi 
plexed from the plurality of output lines. 

4. The node of claim 3 wherein 
a) the switching network comprises a plurality of 

switching matrices; 
b) each of the switching matrices is coupled with a 

respective group of the output buffers; and 
0) each subset of the output buffers includes a one of 

the output buffers from each of the respective 
groups of output buffers. 

5. A switching node for use in a wideband transmis 
sion system which transfers messages made up of bits 
segmented into blocks through wideband transmission 
paths according to an asynchronous time-division multi 
plex method, the node comprising: 

a) an input buffer (EP) functioning as a queue buffer 
and having an input for receiving and queing the 
message blocks and an output; 

b) a plurality of series-connected intermediate cas 
caded buffers (ZSP) each having an input and an 
output with the input of the ?rst intermediate 
buffer connected to the output of the input buffer 
(B?) and with the input of each successive interme 
diate buffer connected to the output of the preced 
ing buffer in the cascaded arrangement, 

0) a switching network (KF) having a plurality of sets 
of inputs coupled with the intermediate buffer out 
puts and a plurality of outputs with each network 
output being connectable to any set of switching 
network inputs and with each input of an input set 
of the switching network being connectable to the 
output of one of the intermediate buffers such that 
any message block at an output of an intermediate 
buffer can be switched via the network to any 
output of the network; 

d) input buffer control means (EPST) connected to 
the switching network and to the intermediate 
buffers for enabling the switching network and the 
intermediate buffers to transfer the block stored 
foremost in the ?rst intermediate buffer to the in 
tended switching network outputs if not busy, and 
if the intended network output is busy then moving 
the foremost block in the ?rst intermediate buffer 
to the second intermediate buffer to allow a suc 
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ceeding block in the ?rst intermediate buffer to be 
transferred to its intended output circuit. 

6. A switching node as claimed in claim 5, wherein 
the buffer control means is also operative to transfer the 

_ foremost block of the second intermediate buffer to its 
intended switching network output if not busy, and if 
intended network output is busy then moving the fore 
most block in the second intermediate buffer to the third 
intermediate buffer to allow a succeeding block in the 
second intermediate buffer to be transferred to its in 
tended output circuit. 

7. A switching node for use in a wideband transmis 
sion system which transfers messages made up of bits 
segmented into blocks through wideband transmission 
paths according to an asynchronous time-division multi 
plex method, the node comprising: 

a) an input buffer (EP) functioning as a FIFO buffer 
and having an input for receiving and queing the 
message blocks and an output; 

b) at least ?rst and second intermediate buffers (ZSP) 
each having an input and an output with the input 
of the ?rst intermediate buffer connected to the 
output of the input buffer (EP), and with the input 
of the second intermediate buffer connected to the 
output of the ?rst intermediate bufer, 

c) a switching network (KF) having a plurality of sets 
of inputs coupled with the intermediate buffer out 
puts and a plurality of outputs with each network 
output being connectable to any set of switching 
network inputs and with each input of an input set 
of the switching network being connectable to the 
output of one of the intermediate buffers such that 
any message block at an output of an intermediate 
buffer can be switched via the network to any 
output of the network; 

d) input buffer control means (EPST) connected to 
the switching network and to the intermediate 
buffers for enabling the switching network and the 
input and intermediate buffers to transfer the block 
stored foremost in the input (EP) buffer to the ?rst 
intermediate buffer and to transfer the block stored 
foremost in the ?rst intermediate buffer via the 
switching network to the intended switching net 
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work output if not busy, and if the intended net 
work output is busy then moving the foremost 
block in the ?rst intermediate buffer to the second 
intermediate buffer to allow a succeeding block in 
the ?rst intermediate buffer to be processed. 

8. A switching node for use in a wideband transmis 
sion system which transfers messages which are seg 
mented into blocks through wideband transmission 
paths according to an asynchronous time-division multi 
plex method, the node comprising: 

a) at least ?rst and second sets of input buffers each 
having inputs and outputs and each functioning as 
a queue buffer; 

b) at least ?rst and second switching networks having 
inputs coupled with outputs of the ?rst and second 
input buffer sets and 

c) a plurality of incoming circuits for receiving in 
coming message blocks, each incoming circuit 
being connected to inputs of a buffer in each input 
buffer set for demultiplexing and transferring 
blocks to the respective buffers of the input buffer 
sets. 

9. A switching node for use in a wideband transmis 
sion system which transfers messages which are seg 
mented into blocks through wideband transmission 
paths according to an asynchronous time-division multi 
plex method, the node comprising: 

a) at least ?rst and second sets of output buffers each 
having inputs and outputs and each functioning as 
a queue buffer; 

b) at least ?rst and second switching networks having 
outputs coupled with inputs of the ?rst and second 
output buffer sets and inputs for receiving message 
blocks, each network being connected to an output 
buffer of each set; 

0) a plurality of outgoing circuits connected to an 
output of an output buffer of each set for receiving 
message blocks therefrom, each outgoing circuit 
being connected for multiplexing and transferring 
blocks from the respective buffers of the buffer set 
to which each is connected. 
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